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Validation

Unless indicated in the Methods, no statistical methods were used to pre-determine sample sizes. Sample sizes were instead determined by
the limits of data collection within a reasonable time, and are similar to those reported in previous publications (Refs 7-11). All groups had
similar sample sizes. In this study, 9 mice were used for optogenetic inactivation and control experiments; 11 mice were used for
chemogenetic inactivation and control experiments; 5 mice were used for two-photon calcium imaging experiments; 6 mice were used for
whole-cell recordings in brain slices; 11 mice were used for fiber photometry recording experiments; and 15 mice were used for tracing
studies and immunohistochemistry.

Data from 2 mice were excluded from analyses for projection-specific chemogenetic inactivation based on histology (Methods).

Results in chemogenetic (8 mice) and optogenetic inactivation experiments (6 mice) were consistent across individual animals tested. These
two independent methods reached similar conclusions regarding the hypotheses tested. Two-photon calcium imaging experiments were
carried out from 5 mice, over multiple imaging planes. Fiber-photometry experiments were carried out from 11 mice. For whole-cell
recordings in brain slices, 24 excitatory cells from 2 mice and 44 inhibitory cells from 4 mice were recorded. All anatomical tracing
experiments were conducted in multiple animals per condition.

Animals used in control and testing groups were randomly chosen from the common pool of purchased animals or in-house bred litters.

All behavioral and neural responses in the in vivo and in vitro experiments were objectively measured by automated hardware and software
system that do not require human intervention, and therefore were not blinded to investigators.

Primary antibody: anti-GABA (rabbit, dilution 1:1000, A2052; Sigma); secondary antibody: donkey anti-rabbit (Alexa Fluor 594,
dilution 1:1000, A-21207; ThermoFisher Scientific).

The primary antibody we used in this study has been validated in mouse brain slices in the following peer-reviewed papers:

1. Glickstein, S. B., Moore, H., Slowinska, B., Racchumi, J., Suh, M., Chuhma, N., & Ross, M. E. (2007). Selective cortical interneuron
and GABA deficits in cyclin D2-null mice. Development (Cambridge, England), 134(22), 4083–4093. doi:10.1242/dev.008524

2. Tasan, R. O., Bukovac, A., Peterschmitt, Y. N., Sartori, S. B., Landgraf, R., Singewald, N., & Sperk, G. (2011). Altered GABA
transmission in a mouse model of increased trait anxiety. Neuroscience, 183, 71–80. doi:10.1016/j.neuroscience.2011.03.051




